Spatial and temporal expression of MFRP and its interaction with CTRP5.
Mutations in the membrane frizzled-related protein (MFRP) gene cause nanophthalmos in humans, and a splice site mutation causes recessive retinal degeneration in the rd6 mouse. In human and mouse genomes, the MFRP gene lies adjoining to the complement 1q tumor necrosis factor-related protein 5 (CTRP5/C1QTNF5) gene involved in causing retinal degeneration and abnormal lens zonules in human. The purpose of this study was to characterize the spatial and temporal expression of the mouse Mfrp gene, determine tissue and subcellular localization of MFRP protein, and study its interaction with CTRP5. Expression of the Mfrp gene in the mouse was studied by quantitative (q)RT-PCR. MFRP protein expression and distribution were studied by Western blot analysis, immunohistochemistry, and immunoelectron microscopy. Interaction with CTRP5 was studied by immunoprecipitation and immunoblot analysis, using mouse eye and human retinal pigmented epithelium (RPE) choroid extracts and by expressing full-length CTRP5 and MFRP in a heterologous system. The Mfrp gene is specifically expressed in RPE and ciliary body (CB), and its expression starts during early stages of embryogenesis. In the albino mouse eye, MFRP is localized to the apical and basal membranes of RPE and ciliary epithelium (CE). In addition, MFRP and CTRP5 were found to colocalize in RPE, CE, and MDCK cells, a general model of polarized epithelia. These proteins interact with each other in ocular tissues and also in a heterologous system. MFRP is localized to the plasma membrane of CE and RPE, and colocalizes and interacts with CTRP5 indicating a functional relationship between these two proteins.